The interaction of hyperthermophilic TATA-box binding protein with single-stranded DNA is entropically favorable and exhibits a large negative heat capacity change at high salt concentration.
We have investigated the thermodynamics of the interaction between the TATA-box-binding protein from Pyrococcus horikoshii (PhoTBP) and its target DNA (TATA-1). The interaction between PhoTBP and double-stranded DNA (dsDNA) is entropically favorable and enthalpically unfavorable. The thermodynamic parameters for TATA-1 duplex formation in the presence of PhoTBP, that is, ternary PhoTBP-dsDNA complexation, are similar to those for TATA-1 duplex formation, which is enthalpically favorable. Surface plasmon resonance analysis indicates that the interaction between PhoTBP and single-stranded DNA (ssDNA) of TATA-1 is entropy driven and has a large negative heat capacity change (-1.19 kcal mol(-1) K(-1)) at high salt concentration (800 mM NaCl). These results suggest that the favorable entropic effect corresponding to the interaction between PhoTBP and dsDNA is due not to ternary complexation but to the interaction between PhoTBP and ssDNA. This report is the first to describe the thermodynamics of the interaction between TBP and ssDNA.